Proteasome synthesis and assembly are required for survival during stationary phase.
We examined the alterations in 20S proteasome homeostasis, protein oxidation, and cell viability that occur during the stationary phase or chronological model of yeast aging. Data in this report demonstrate that proteasome subunit expression is increased, proteasome composition is altered, and levels of individual proteasome proteolytic activities are elevated during stationary phase-induced aging in Saccharomyces cerevisiae. Despite such alterations, a progressive loss of proteasome-mediated protein degradation and a significant increase in protein oxidation were observed in cells maintained under stationary phase conditions. Deletion of UMP1, a gene necessary for 20S proteasome biogenesis, had no effect on cellular viability under normal growth conditions, but impaired the ability of cells to survive under stationary phase conditions. During stationary phase, the levels of oxidized protein increased more rapidly and to higher levels in the mutant lacking UMP1 than in the wild-type cells. Taken together, these data implicate a role for proteasome synthesis and altered 20S proteasome composition in maintaining viability during stationary phase, and demonstrate that even with these modifications a gradual loss of proteasome-mediated protein degradation occurs during stationary phase-induced aging. These data also suggest a role for impaired proteasome-mediated protein degradation in increased protein oxidation and cell death observed during the aging of eukaryotic cells.